EF 391 Hw#j

L OGS e Sa /}f/}fggi/,?
— (e) Bessef Lilter has Surd  4ime < Bwme res ponse - nuI@yV‘s‘(‘ﬁ},
EUippic hos worst = Lofs 07 ringing

& P 5/@0'» 10.]

e — R _ KL% ‘f‘ﬁl'l]
@ Gpur= Ty Weat Geto i
/ ( ok
Yo Becnbang Rizhs Elteel] 7. o TE
; (s+% (.SJO.U B s (s f‘L)
# t__ot
, Jleys S - .
ﬁg% g(oﬁ”- Yoy Neef K£>1
> :
S 540 1)
GQ(S] ok
e 2 (s5+0.1) I o /
b 6 2 N, 2500 e o L
(b AR T (s e Ero) 3 g{,.,)z 3
(& GMLS?E ) + GeislGptn . Wik, Gsz s/ !
< {
Yti & ch,(n ﬂ{ﬂ - 5'—"""*1 '}‘b (j(o.,)s o .
Gc[” Gf;“) - 2(5+0.) ) Z2is +u.1)
- 257 PR R 2
4p Sauian #6190 6p s(s40. U+ 205 400) st +1.15 Fo. L
25 +0.) \3 ' &
o 0.1 :
/LS} ng(ﬁ R-{n . S’L-}- Q,:LS 4.0,'2. = &{ﬁ;) 2 i T = ra




9 o in- G Babs b ¢ ) . o
! Yits } St e . o ic) - i Lis)
fi S - m '97'( /9'? ‘ #\r' ¥ (/3/’“ " fa .
213#00) tiis s AT
(27 Ym: Gus Gyt B = TR SR G+Y(s +a?

R MATLT D Ler casponse

(¢) Niles o o L1y

e

Se(m)?TL}/}’Z Pbr' 5‘]{‘!.;/)' )’t!)v’ut.;,‘

Z(s+0.))
(dr.’) Ve TR 4’——-—-'0‘1 ﬁu‘)

Sé{, )/". /}‘?’f/‘gflﬂ 731;\,- 5},_# re_jlaahyzt,

Y OZUM/; 2 '&W Oﬁh}f’v}fu" él’&m?g Y’J-&JLS‘ Teve tcrel, LA
\f f’,‘:“"" s ode (o) Sf_«()/}é fa‘\.(,‘/u\f"-u//b]




3, Problem 0.3

& (@) /VU % C&_nnor C‘Om-pe,nsa-/& 1&’ U-)f'h/ (gw_rﬂ
®) Wm

g1+ ] Wg
¢ b k(s+t) ) sGon T

-

i |
+ ______—-'-"
SEs N g S

- BLis)

0"

Bisr> k(s (et - 4())

! o5
Purs o) rie [mm o61) + i W)

K(st1) Orl) + 0.5 W

B(s1- g
STtk W Nk

0.5 W)

{)r o I’ b U W .I
ackof fespme due h Wi s estial 118

iel wjot b fay ﬂ\ag_q;lz“vdfr"

| -
~w™ 4 w0 +1E ﬁgzdwq‘dl B 5,

) 0.5 Wuwl

s K gefs é”.;ﬂ‘-‘rw “ﬂgm'ﬁ'—(ft 94/-1 smelfor

&) Se MArcig




& PIOL/EM 0,V
bs)

L) i /kii/_,_,.-f—-%é'—‘ -3 ‘ ’J i Y(”

{;,;<s+3 i e SR

@ Gip 2 fin =Y 2 Loy

s(5-3) RO ~5 Dis)
S o

(L} Foe £l = j . b(J}: o

' - s{s=3}
Ecrys e e é(#) = SE(J?) e s
Sl'}(k-.’})SJ"'} sy S $(E-35+ 3

: ¥ et

Vel all poles in Aekk hant plare fv  ei=) # exrt

J
For L pchen o'cnom;-na/vf ned all wc#e-‘cm}: V0

e AR 5§ koS3

- I

o

CE i -
E.(J?z (S 3'} l 2 : 2
stite 13 +3 sYy (k-3)5 +3
Sékm__ ip Lbr: 93
@i - B Dy 2 g
i
Fese Eetl Sy fi i v=9) = 8

S+ (K-3)s #3 (SL“J(S?'# (k-3)5 +3]




@\

/f“”\ th ! ,/‘?\-’/U‘C-f 7,/[\ erom) g (o2 < () ! 1r all ]00.)4.!’ |

M”L /\L;\) PIA#.Q\

b{ﬂumfma-J'ur-f (ST'HJ (S'L.j. (3-!:){?'3\ z

foles af 'f._)

T}\.V(. s K for whicd eLE) mH o arg t oo

€ 2
( J G(__L.S} St

' _ e . g Dm]
o ; - T
Eesre L= Ymr Fi5) it -9 5) & -3

_sstin b

et e se By tr-g 3 len
ELS) = .
Slstopsr S e P B BT Hirv

S(s™)(s-%) sy — s(st+) D)

=1 ys’ jst L9 b
{
ﬁ)f iif?: Si“ W b(_r) ¥ :14’/
bpls-3) — %
Fusi= S
sYtysirs +(l-3st
e 90 ae £ Do if all pofu i lebf herd Pleo
Us e ﬂou:s”( - /}u *f'cu:}- gL. Fu CA(M/L :
- : ¢
; sY | -~} ; kf. 2?9'79*.9) ke X7 3¢k *
o i ; j | 3 -k ;"3
s - & | ] " ozh4{'—-—-——-—‘1 .
2 S n
~ iyg bote (k) (Ki-3) =1Lke > 0
Fe J,,J /! 70 \Z 79
37 }(_L = 0 {/‘/ D, Musk he 705 5o k>3




5. f“’“ﬁm

¥ i

0.5

|

@) hiti= sath uta D Gplsre stp

(b)

Jer12 uen +

For closd Lok sgstom wont Ktz sinn € Cuit)

; |

'::\ GCt(‘j)E (:_S".fff)t{"'/ 3[+2,5rl-
Ce (1 Grlo)
C%g(s)ﬂ
b G s1Gets)
' ]
Sl G o G
st 154 o : s 51l G

14 Gt P

€ 5l Gel) = (_51;. L L G 1)

T

€

5%

GclS) -

J
cor bz ¥

; '
/

SCH1-))(5414))

-

YB3 G ts) oy o : {j,.”sﬁj

3 \_______VI ¢+ A
S+ SHIH
i ¢

e Cos| & -y59)

G




Printed by Bill Rison

Mar 09, 05 16:06 hw07.m Page 1/2 Mar 09, 05 16:06 hw07.m Page 2/2
% EE 342 Homework 7 plot(w,abs(H));
grid
% Problem 1 ylabel(’|H(\omega)|’)
title ("5th Order Elliptic Filter’)
% (a) subplot(312)
figure(1); plot(w,unwrap(angle(H))*180/pi);
[z,p,K] = buttap(5); grid
[b,al=zp2tf(z,p,k); ylabel(\angle H(\omega)’)
[b,a]=Ip2Ip(b,a,4*pi); xlabel(\omega’)
=0:0.001:20;
H = freqs(b,a,w); t=0:0.01:4;
subplot(311) x=(t>=0) - (t>=1);
plot(w,abs(H)); y =Isim(b,a,x,t);
grid subplot(313)
ylabel(’|H(\omega)|’) plot(t,y)
title("5th Order Butterworth Filter’) grid
subplot(312) axis([0 4 -0.5 1.5])
plot(w,unwrap(angle(H))*180/pi); xlabel(’t (sec)’)
grid ylabel(’Pulse Response’)
ylabel(\angle H(\omega)’) print —dpsc2 hw7_pld.ps
xlabel(\omega’)
% Problem 10.1
% (b)
t=0:0.01:4; % (a)
x=(t>=0) - (t>=1),
y =Isim(b,a,x,t); figure(4)
subplot(313) b=2;
plot(t.y) a=[12];
grid subplot(411)
axis([0 4 —0.5 1.5]) step(b,a);
ylabel(’Pulse Response’) title("Problem 10.1%);
print —dpsc2 hw7_pla.ps
% (b)
% (c) b =2*10.1];
figure(2); a=conv([1 2],[1 0.2]);
[z,p,k] = besselap(5); subplot(412)
[b,al=zp2tf(z,p,k); step(b,a);
[b,a]=Ip2lp(b,a,4*pi);
w =0:0.001:20; % (c)
H = freqs(b,a,w); b=2;
subplot(311) a=[12];
plot(w,abs(H)); subplot(413)
grid step(b,a);
ylabel(’|H(\omega)|’)
title ("5th Order Bessel Filter’) % (d)
subplot(312) b =2*10.1];
plot(w,unwrap(angle(H))*180/pi); a=[12.20.2];
grid subplot(414)
ylabel(\angle H(\omega)’) step(b,a);
xlabel(\omega’) print —dpsc2 hw7_p10_1.ps
t=0:0.01:4;
X=(t>=0) - (t>= 1);
y =Isim(b,a,x,t);
subplot(313)
plot(t,y)
grid
axis([0 4 -0.5 1.5])
ylabel(’Pulse Response’)
print —dpsc2 hw7_plc.ps
% (d)
figure(3);
[z,p,K] = ellipap(5,3,60);
[b,a]=zp2tf(z,p,k);
[b,a]=Ip2Ip(b,a,4*pi);
w = 0:0.001:20;
H = freqs(b,a,w);
subplot(311)
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5th Order Butterworth Filter
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5th Order Bessel Filter
1 i T T T T T T ! T

—-400 | ! ! ! ! ! | | !
0

15 ! ! ! ! ! ! !

Pulse Response
o
(&)}
I
|

-0.5 | | | | | | |




=200

0 H(w)

-400

—-600
0

Pulse Response
o =
o ()] = (6]

I
o
ol
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